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PHPEUDQH FRQILJXUDWLRQV ZDV H[DPLQHG 7KH PHPEUDQH FRQILJXUDWLRQ ZDV EDVHG RQ
VDQGZLFKLQJWKHGUXJEHWZHHQWZRDGKHUHQWOD\HUVRIHOHFWURVSXQPHPEUDQHVLQRUGHUWRYHULI\
WKHPDVV WUDQVSRUWEHKDYLRURI WKHGUXJ WKURXJKGLIIHUHQWSRO\PHULFPHPEUDQHFRQILJXUDWLRQV
7KHVHHOHFWURVSXQPHPEUDQHVZHUHPDGHRI3RO\ODFWLFDFLG 3/$EHFDXVH LW LVRQHRI WKH
PRVW SURPLVLQJ ELRGHJUDGDEOH SRO\PHUV GXH WR LWV PHFKDQLFDO SURSHUWLHV WKHUPRSODVWLF
SURFHVVDELOLW\DQGELRORJLFDOSURSHUWLHVVXFKDVELRFRPSDWLELOLW\DQGELRGHJUDGDELOLW\7KHPDLQ
DGYDQWDJHV RI HOHFWURVSXQ PHPEUDQHV LQFOXGH SURYLGLQJ YHU\ WKLQ ILEHUV LQ WKH RUGHU RI
PDJQLWXGH RI VRPH QDQRPHWHUV ZLWK D ODUJH VXSHUILFLDO DUHD DQG WKH SRVVLELOLW\ WR EH
PDQLSXODWHG DQG SURFHVVHG IRU PDQ\ GLIIHUHQW SXUSRVHV 7KH HOHFWURVSLQQLQJ SURFHVV ZDV
FDUULHGRXWLQDSURWRW\SDOGHYLFHGHYHORSHGE\,17(;7(583&DQGWKHRSHUDWLRQFRQGLWLRQV
DGMXVWHGLQWKLVVWXG\ZHUHYROWDJHDSSOLHGSRO\PHULFVROXWLRQIORZGLVWDQFHEHWZHHQVSLQQHUHW
DQGFROOHFWRUDQGVSLQQHUHWRSHQLQJGLDPHWHU:KHQWKHILUVWOD\HURIWKHHOHFWURVSXQPHPEUDQH
ZDVUHDG\DQGGULHG WKHGUXJZDVHTXDOO\GLVSHUVHGRQWKHPHPEUDQHVXUIDFH$IWHUSODFLQJ
WKHGUXJDVHFRQGOD\HURIPHPEUDQHZDVHOHFWURVSXQRYHUWKHILUVWRQHWRFRYHUWKHGUXJ7KH
VDQGZLFKPHPEUDQHFRQILJXUDWLRQLVLOOXVWUDWHGLQ)LJXUH
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6DQGZLFKPHPEUDQHFRQILJXUDWLRQ

7KH WUDQVSRUW PHFKDQLVP FRQWUROOLQJ GUXJ GHOLYHU\ WKURXJK WKH VDQGZLFK PHPEUDQH ZDV
HYDOXDWHGYLD UHOHDVHNLQHWLFVRIDELRDFWLYHDJHQW LQSK\VLRORJLFDOVHUXPXVHGDVDFRUSRUDO
IOXLG VLPXODWLRQ'UXJ UHOHDVH NLQHWLFVZDV FDUULHG RXW LQ EDWFKPHWKRGV IRUPHPEUDQHVZLWK
GLIIHUHQW RSHUDWLRQDO FRQGLWLRQV VXFK DV PHPEUDQHV REWDLQHG DIWHU GLIIHUHQW HOHFWURVSLQQLQJ
WLPHVDQGPLQXWHVDQGVDQGZLFKPHPEUDQHVZLWKGLIIHUHQWGUXJDPRXQWVDQG
 PJ RI LEXSURIHQ 7KH UHVXOWV RI WKH DPRXQW RI GUXJ UHOHDVHG IURP WKH 3/$ PHPEUDQHV
GXULQJWKHNLQHWLFWHVWVDUHSUHVHQWHGLQ)LJXUH
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)LJXUH  ± .LQHWLFV RI LEXSURIHQ UHOHDVH IURP 3/$ PHPEUDQHV REWDLQHG DIWHU   DQG 
PLQXWHVRIHOHFWURVSLQQLQJ

$FFRUGLQJWR0DWKLRZLW]WKHNLQHWLFFXUYHVRILEXSURIHQUHOHDVHVKRZHGW\SLFDOEHKDYLRU
IURP UHVHUYRLUW\SHPHPEUDQHV WKHQ LW FDQ EH DVVXPHG WKDW WKH GUXJ WUDQVSRUWPHFKDQLVP
WKURXJK WKHVH PHPEUDQHV LV XVXDOO\ D VROXWLRQGLIIXVLRQ PHFKDQLVP 'UXJ WUDQVSRUW RFFXUV
LQLWLDOO\ E\ GUXJ GLVVROXWLRQ WKURXJK WKH PHPEUDQH IROORZHG E\ GLIIXVLRQ WKURXJK WKH VDPH
PHPEUDQHDQGGHVRUSWLRQ WR WKHRWKHUVLGHRI WKHPHPEUDQH7KHUHIRUHDVVXPLQJ LEXSURIHQ
UHOHDVHLVFRQWUROOHGE\GLIIXVLRQLWLVSRVVLEOHWRGLUHFWO\DSSO\WKHFODVVLFDO+LJXFKLHTXDWLRQWR
ILQGWKHPDVVWUDQVSRUWFRHIILFLHQWRILEXSURIHQWKURXJK3/$PHPEUDQHV
7KH PDVV WUDQVSRUW FRHIILFLHQW UHVXOWV VKRZHG WKDW WKH LQIOXHQFH RI WKLFNQHVV LQ VDQGZLFK
PHPEUDQHV\VWHPV3/$,EXSURIHQ LVDYHU\ LPSRUWDQW IDFWRU WREHFRQVLGHUHG IRUFRQWUROOLQJ
GUXJ GHOLYHU\ 7KLV LV GXH WR WKH UHLQIRUFHPHQW RI ILEHUV LQ  DQG PLQXWH HOHFWURVSLQQLQJ
PHPEUDQHVZKLFKEHFRPHVGHQVHUDQGQRWHDVLO\SHQHWUDEOH7KLVILEHUUHLQIRUFHPHQWUHGXFHV
WKH HPSW\ VSDFHV DYDLODEOH IRU LEXSURIHQ SDUWLFOH PRELOLW\ UHVWUDLQLQJ LWV WUDQVIHUHQFH WR WKH
H[WHUQDO PHGLXP ,QFUHDVLQJ GUXJ FRQFHQWUDWLRQ GHFUHDVHV WKH HPSW\ VSDFHV IRU PDVV
WUDQVIHUHQFH HYHQPRUH DV D UHVXOW WKHPDVV WUDQVSRUW FRHIILFLHQW GHFUHDVHV 7KHUHIRUH WKH
JUHDWHUWKHWKLFNQHVVRIWKHPHPEUDQHWKHOHVVPDVVWUDQVIHUHQFHWKURXJKLW7KHQDFFRUGLQJ
WR WKH NLQHWLFV VWXGLHV WKH FKRLFH RI D SURSHU 3/$ PHPEUDQH WKLFNQHVV DQG LEXSURIHQ
FRQFHQWUDWLRQFDQEHGHVLJQHGLQDFFRUGDQFHZLWKWKHUHTXLUHGWUHDWPHQW,IWKHWUHDWPHQWFDOOV
IRU OHVV LEXSURIHQUHOHDVHFRQWUROZLWKDKLJK LQLWLDOGRVH WKLQQHUPHPEUDQHVDUHDSSURSULDWH
+RZHYHULILWUHTXLUHVKLJKHULEXSURIHQUHOHDVHFRQWUROZLWKDORZGRVHUDWHGHQVHUDQGWKLFNHU
PHPEUDQHVDUHUHFRPPHQGHG
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7KHSXUSRVHRIVWXG\LQJ3/$PHPEUDQHLVWREHXVHGLQPHGLFDODSSOLFDWLRQVVXFKDVSDWFKHV
RULPSODQWVLQSODFHVZKHUHKXPDQVHUXPFDQDFWDVDVZHOOLQJDJHQWDQGDWWKHVDPHWLPHD
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FDVHV WKLV SDUWLFXODU PHPEUDQH FDQ DFW QRW RQO\ DV D FDUULHU EXW DOVR DV FDYLW\ ILOOHU ZLWK
WKHUDSHXWLFDJHQWV)RUWKDWUHDVRQWKHWR[LFLW\RIWKHPHPEUDQHVKDGWREHYHULILHGRQFHWKH
SRO\PHUVROYHQWXVHGZDVGLFKORURPHWKDQHWKHOHDVWWR[LFRIWKHVLPSOHRUJDQRFKORULGH
FRPSRXQGV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GHULYHGIURPFHUYLFDOFDQFHUFHOOV7KHFHOOVZHUHFXOWLYDWHG LQ530,PHGLXPZLWKIHWDOVHUXP
DQG DQWLELRWLFV $IWHU LQFXEDWLRQ SHULRG 076 VROXWLRQ 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GLPHWK\OWKLD]RO\O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
7KHVWDWLVWLFDO DQDO\VLV $129$ UHVXOWV LQGLFDWHQRVLJQLILFDQWGLIIHUHQFHVDPRQJ WKH
DQDO\]HG VDPSOHV )RU WKLV UHDVRQ ZH FDQ FRQFOXGH WKDW WKH PDWHULDO VWXGLHG VXFK DV
GLFKORURPHWKDQH DQG 3/$PHPEUDQHV GR QRW SUHVHQW DQ\ WR[LFRORJLFDO KDUP WR +H/D FHOOV
1HYHUWKHOHVV WKHUH LVDWHQGHQF\ WKDW WKHFHOOYLDELOLW\GHFUHDVHVZKHQ LQFUHDVLQJWKHDUHDRI
3/$PHPEUDQH
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